Environmental compensation using Resource Equivalency Analysis (REA) and Habitat Equivalency Analysis (HEA): is it just for the birds? by Cole, Scott
*2%.+*)!*0(+),!*/0%+*/%*#
!/+1.!-1%2(!*5*(5/%/PQ
* 	%00-1%2(!*5*(5/%/
P	QE
/%01/0"+.0$!%. /I
!0!.)%*%*#$!0$!.+%!05%/!00!.""+((+3%*#
!/+1.!H/! +),!*/0%+*
+00F+(!
) (-##&'(&-
$&(!"(##&'(#"#!'
!/

%!*0%0!$!/%/
3! %/$*%2!./%05+"#.%1(01.(%!*!/
)!9b`a`
(QYLURQPHQWDOFRPSHQVDWLRQLVWKHSURYLVLRQRIQDWXUDO
UHVRXUFHVWKURXJKDUHVWRUDWLRQSURMHFWZKLFKLVVFDOHGWR
HQVXUHWKHSXEOLFLVFRPSHQVDWHGIRUWKHHQYLURQPHQWDO
GDPDJH&RPSHQVDWLRQLVDKXPDQFHQWULFFRQFHSWDLPHG
DWVRFLHW\¶VZHOOEHLQJ7KLVVWXG\¶VREMHFWLYHLVWRH[DPLQH
WKHVRFLDOZHOIDUHLPSOLFDWLRQVRIUHVRXUFHEDVHGFRPSHQVD
WLRQXVLQJ+DELWDW(TXLYDOHQF\$QDO\VLV+($DQG5HVRXU
FH(TXLYDOHQF\$QDO\VLV5($ZLWKDIRFXVRQWKHGLVWUL
EXWLYHLPSDFWVDFURVVVRFLHW\LQWUDJHQHUDWLRQDOHTXLW\DQG
EHWZHHQJHQHUDWLRQVLQWHUJHQHUDWLRQDOHTXLW\
6FRWW&ROHUHFHLYHGKLV06FLQ(FRQRPLFVIURP8PHn
8QLYHUVLW\6ZHGHQDQGD%6FLQ(QYLURQPHQWDO6FLHQFH
IURP'XNH8QLYHUVLW\1RUWK&DUROLQD86$
6/8JHQHUDWHVNQRZOHGJHIRUWKHVXVWDLQDEOHXVHRIELROR
JLFDOQDWXUDOUHVRXUFHV5HVHDUFKHGXFDWLRQH[WHQVLRQDV
ZHOODVHQYLURQPHQWDOPRQLWRULQJDQGDVVHVVPHQWDUHXVHG
WRDFKLHYHWKLVJRDO
2QOLQHSXEOLFDWLRQRIWKHVLVVXPPDU\
KWWSHSVLORQVOXVHHQJLQGH[KWPO
,6%1
Licentiate Thesis
Swedish University of Agricultural Sciences
Umeå 2010!"#$%&"'(")*+,-&'.("/*)$&",0/$"1,
2(/&3%4(,!53$#*+("46,7"*+6/$/,82!79,
*":,;*<$)*),!53$#*+("46,7"*+6/$/,
8;!79=,>/,$),?3/),@&%,)A(,B$%:/,C,
D()(%'$"$"1,EA()A(%,F&4$()6,$/,B())(%,G@@,H&++&I$"1,
2(/&3%4(JB*/(:,-&'.("/*)$&",
F4&)),KL,-&+(,
!"#$%&'()*(!)+,-&+'(
.,/"+&0,1&()*(!)+,-&(2#)1)03#-(
40,5(
,
M$4(")$*)(,NA(/$/,
FI(:$/A,0"$#(%/$)6,&@!71%$43+)3%*+,F4$("4(/,
0'(O,PQRQ,,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
>FBS,TUVJTRJVWRTUJUVJQ,
X,PQRQ,F4&)),K,-&+(Y,0'(O,
Z%$")=,7%[$)([)[&.$*Y,0'(OY,PQRQ
-&#(%=,7",*:3+),/(*,(*1+(,86"%3",,&$-("%73#3%%"9,@&3":,3":(%,N3%<$"(,\WR,
&",7.%$+,RWY,PQQVL,,7,)&)*+,&@,]P,/(*,(*1+(/,A*#(,<((",@&3":,3":(%,)3%<$"(/,
*),)A(,F'^+*,I$":,@*%',$",S&%I*6,<()I((",PQQ_,*":,7.%$+,PQRQL,
8.A&)&=,!/.(",M$(,D*A+Y,S&%I(1$*",>"/)$)3)(,@&%,S*)3%(,2(/(*%4A9,!
"#$%&'#()#*+,! -'(.)#/+*%'#! 0/%#1! 2)/'0&-)! "30%$+,)#-4!
5#+,4/%/!62"57!+#8!9+:%*+*!"30%$+,)#-4!5#+,4/%/!69"57;!</!%*!=0/*!
>'&!*?)!:%&8/!@!
5:/*&+-*!
"#$%&'#()#*+,!-'(.)#/+*%'#!%/!*?)!.&'$%/%'#!'>!#+*0&+,!&)/'0&-)/!*?&'01?!+!
&)/*'&+*%'#!.&'=)-*A!B?%-?!%/!/-+,)8!*'!)#/0&)!*?)!.0:,%-!%/!-'(.)#/+*)8!>'&!
*?)!)#$%&'#()#*+,!8+(+1)C!D?)!"0&'.)+#!E#%'#!6"E7!&)-)#*,4!%(.,)()#*)8!
*?)! "#$%&'#()#*+,! F%+:%,%*4! G%&)-*%$)! 6"FG7A! &)30%&%#1! *?+*! )#$%&'#()#*+,!
8+(+1)!:)!&)()8%+*)8!6&)/*'&)87!/'!*?+*!*?)!+>>)-*)8!)#$%&'#()#*!&)*0&#/!*'!
6'&!*'B+&87!%*/!:+/),%#)!-'#8%*%'#!+#8!*?)!.0:,%-!%/!-'(.)#/+*)8!>'&!*?)!%#%*%+,!
8+(+1)!+#8!*?)!,'//)/!80&%#1!*?)!*%()!%*!*+H)/!>'&!*?)!)#$%&'#()#*!*'!&)-'$)&!
6%#*)&%(!,'//)/7C!"30%$+,)#-4!5#+,4/%/!6"57!&).&)/)#*/!+!()*?'8!>'&!/-+,%#1!
-'(.)#/+*%'#! *'! '>>/)*! %#*)&%(! ,'//)/C! I'(.)#/+*%'#! %/! +! ?0(+#J-)#*&%-!
-'#-).*! +%()8! +*! /'-%)*4K/! B),,J:)%#1! B?%-?A! +('#1! '*?)&! *?%#1/A! 8).)#8/!
0.'#!+!>,'B!'>!)#$%&'#()#*+,!/)&$%-)/!6)C1CA!:%'8%$)&/%*4A!#0*&%)#*!+#8!-+&:'#!
-4-,%#1A! .&'$%/%'#! '>! &)-&)+*%'#A! )*-7C! D?%/! /*084! -'#/%8)&/! -'(.)#/+*%'#!
/-+,)8!0/%#1!+!#'#J('#)*+&4!6)-','1%-7!()*&%-A!+/!%#!+!9+:%*+*!"30%$+,)#-4!
5#+,4/%/!69"57!'&!+!2)/'0&-)!"30%$+,)#-4!5#+,4/%/!62"57C!L'*?!9"5!+#8!2"5!
+//0()! *?)! 0*%,%*4! -?+#1)! +//'-%+*)8! B%*?! )#$%&'#()#*+,! 8+(+1)! +#8!
/0:/)30)#*!&)/*'&+*%'#!%/!.&'.'&*%'#+,!*'!-?+#1)/!%#!+#!)-','1%-!()*&%-!6)C1CA!
+-&)/!'>!?+:%*+*A!#0(:)&!'>!:%&8/A!)*-7C!D?%/!/*084K/!':=)-*%$)!%/!*'!)M+(%#)!*?)!
/'-%+,!B),>+&)!%(.,%-+*%'#/!'>!&)/'0&-)J:+/)8!-'(.)#/+*%'#A!B%*?!+!>'-0/!'#!
*?)! 8%/*&%:0*%$)! %(.+-*/! +-&'//! /'-%)*4! 6%#*&+J1)#)&+*%'#+,! )30%*47! +#8!
:)*B))#! 1)#)&+*%'#/! 6%#*)&J1)#)&+*%'#+,! )30%*47C! N+.)&! <! 8)$),'./! +#!
%,,0/*&+*%$)!+#8!?4.'*?)*%-+,!-+/)!/*084!*'!8)('#/*&+*)!?'B!'#)!(%1?*!+..,4!
"5!*'!*?)!-+/)!'>!:%&8!('&*+,%*4!+//'-%+*)8!B%*?!B%#8!.'B)&!8)$),'.()#*C!!
N+.)&!<<!+&10)/!>'&!*?)!0/)!'>!"5!*'!/-+,)!&)/'0&-)J:+/)8!-'(.)#/+*%'#!B%*?%#!
*?)!)M%/*%#1!"#$%&'#()#*+,!<(.+-*!5//)//()#*!?%)&+&-?4!'>!%(.+-*/;!!"#$%&
'$($'$)*&+#',*(-!.*/0B%*?!+!.+&*%-0,+&!>'-0/!'#!B%#8!.'B)&!8)$),'.()#*C!
1*23#4%-5! "30%$+,)#-4! 5#+,4/%/A!) # $ % & ' # ( ) # * + , !- ' ( . ) # / + * % ' # A !B ) , > + & ) !
)-'#'(%-/A!)#$%&'#()#*+,!,%+:%,%*4!!
67.8#49-0!%%4*--50O-'**!I',)A!OFEA!G).+&*()#*!'>!P'&)/*!"-'#'(%-/A!!
QRS!TU!E()VA!OB)8)#!
:&'!$;50/-'**C-',)W/)H'#C/,0C/)!,
D(:$4*)$&",
>, :(:$4*)(, )A$/, )A(/$/, )&, '6, I$@(, !''*, @&%, /3..&%)$"1, '(, IA(", >,
"((:(:,$),)A(,'&/)L,
,
,
89,( #)31#3:,1#,( )*( /+,*3;,-( 31( &9,( &<)( -$7=,#&-( 3-( &9)+)$>9%'(
"//+)/+3"&,?( 89,( @+,,A( +))&( 0,"1-( 9)$-,9)%:( "1:( 3&( -3>13*3,-( "1(
31&,+"#&31>( -,&( )*( 31:3B3:$"%( "#&3B3&3,-C( 7)&9( #)0/%,0,1&"+'( "1:(
#)0/,&3&3B,(<3&9(,"#9()&9,+?(89,(/+,:"&)+(7,1,*3&-(*+)0(&9,(>+)<&9(31(
7)&9(1$07,+-((
"1:( 31:3B3:$"%( -3D,( )*( &9,( /+,'C( ',&( )1,( #"11)&( -"'( &9,( +,%"&3)1( 3-(
,1&3+,%'(7,1,*3#3"%(&)(&9,(%"&&,+?(E1,(1"&3)1(0"'(>"31(*+)0(&9,(>+)<&9(31(
)&9,+( 1"&3)1-( *+)0( 31#+,"-,:( ,;/)+&-( &)( &9,0( 7$&( "%-)( %)-,( "-( &9,'(
#)0/,&,(*)+(-#"+#,(+,-)$+#,-(-$#9("-()3%?((
(
F( `(""()A, 7%%&I, 8RTUP9, S&<(+, .%$a(, I$""(%, $", (4&"&'$4/, $", *, 13(/),
(:$)&%$*+,(")$)+(:,b!4&8"&'$4/c+&169b,$",)A(,d&3%"*+,b!4&+&1$4*+,2(/(*%4Ab,
,
GH,(-9)$%:(1)&(A1)<31>%'("%%)<("1'(-/,#3,-()+(+"#,(&)(>)(,;&31#&?(I1:(%,&(
$-( >)( 7,')1:( 0,+,( -"%B">,( &)( 7,>31( &9,( +,-&)+"&3)1( )*( 1"&$+"%(
,1B3+)10,1&-C( 31( )+:,+( &)( ,1%"+>,( <3%:( /)/$%"&3)1-( "1:( -&"1#9( &9,(
9,0)++9">31>( )*( 73)%)>3#"%( <,"%&9?( 89,+,( #"1( 7,( 1)( /$+/)-,( 0)+,(
,1-/3+3&31>(&9"1(&)(7,>31(&9,(">,()*(+,-&)+"&3)1C(+,<,"B31>(&9,(<)1:+)$-(
:3B,+-3&'()*(%3*,(&9"&(-&3%%(-$++)$1:-($-?J(
,
F(2?E?(H3%-)1(KLMMNO(89,(.3B,+-3&'()*(P3*,(!
!
"#$%&$%'!
()'%!#*!+,-.)/0%)#$'! 1!
2--3&4)0%)#$'! 5!
6! 7$%3#8,/%)#$! 9!
:! +,3;#'&!0$8!<-=&/%)4&! 65!
>! ?0/@A3#,$8B!CD,)40.&$/E!2$0.E')'!FC2G! 69!
>H6! IJ&!.0$A,0A&!#*!&$4)3#$K&$%0.!/#K;&$'0%)#$! :L!
>H:! IJ&!*)4&M'%&;!;3#/&''!*#3!CD,)40.&$/E!2$0.E')'!FC2G! :N!
>H:H6! O%&;!6B!7$)%)0.!&40.,0%)#$! :N!
>H:H:! O%&;!:B!P,0$%)*E!&$4)3#$K&$%0.!80K0A&!F8&-)%G! :N!
>H:H>! O%&;!>B!P,0$%)*E!&$4)3#$K&$%0.!-&$&*)%!#*!3&'%#30%)#$!F/3&8)%G! :N!
>H:HQ! O%&;!QB!O/0.&!3&'%#30%)#$! :N!
>H:HN! O%&;!NB!R#$)%#3)$A!0$8!3&;#3%)$A! :1!
!! IJ&#3&%)/0.!2;;3#0/J!M!C/#$#K)/!"#K;&$'0%)#$! :5!
QH6! 7$8)**&3&$/&!/,34&'!0$8!',-'%)%,%)#$! :S!
QH:! +3#4)8)$A!/#K;&$'0%)#$B!K&0',3&'!#*!.#''!0$8!A0)$! >:!
QH:H6! P,&'%)#$!T6B!U#V!'J#,.8!0!$&A0%)4&!)K;0/%!#$!V&.*03&!-&!
K&0',3&8W! >:!
QH:H:! P,&'%)#$!T:B!U#V!8#!V&!D,0$%)*E!0$!08&D,0%&!0K#,$%!#*!
/#K;&$'0%)#$W! >>!
QH:H>! P,&'%)#$!T>B!U#V!8#!V&!0AA3&A0%&!)$8)4)8,0.!;3&*&3&$/&'W! >5!
QH:HQ! P,&'%)#$!TQB!XJ0%!)'!0!40.)8!/#K;&$'0%)#$!K&/J0$)'KW! QL!
QH:HN! P,&'%)#$!TNB!U#V!8#!V&!0//#,$%!*#3!%)K&!W! Q:!
QH:H1! "#$/.,')#$'!M!K&0',3)$A!0$8!;3#4)8)$A!/#K;&$'0%)#$! NN!
N! 7K;.)/0%)#$'B!C$4)3#$K&$%0.!/#K;&$'0%)#$!,')$A!YC2ZUC2! N9!
Y&*&3&$/&'! 56!
2/@$#V.&8A&K&$%'! 55!
!"#$%&'(&)*+,&-./0&12&$3+.405)& &
!"#$%&''(&)6137&#+,$%&/+-#$32"81+3&12&3+8&9+%&80$&:1%72&)& &, W,
M$/),&@,Z3<+$4*)$&"/,
NA$/,)A(/$/,$/,/3..&%)(:,$",.*%),<6,I&%[,4&")*$"(:,$",)A(,@&++&I$"1,
.*.(%/Y,%(@(%%(:,)&,<6,2&'*","3'(%*+/,$",)A(,)(e)=,
>  -&+(Y,F4&)),8PQQT9L,b;&I,'34A,$/,("&31AC,D()(%'$"$"1,*:(53*)(,
+(#(+/,&@,("#$%&"'(")*+,4&'.("/*)$&",@&%,I$":,.&I(%,$'.*4)/,
3/$"1,(53$#*+("46,*"*+6/$/=,7",$++3/)%*)$#(,f,A6.&)A()$4*+,4*/(,/)3:6,
&@,/(*,(*1+(,$'.*4)/,*),)A(,F'^+*,E$":,H*%'Y,S&%I*6Lb,Q+)#,,:31>-(
)*(&9,(E**-9)+,(H31:(NRRM(S)1*,+,1#,L,F)&4[A&+'L,Rg,F(.)('<(%,
PQQTL,
>>  -&+(Y,F4&)),8PQRQ9L,E$":,.&I(%,4&'.("/*)$&",$/,"&),@&%,)A(,<$%:/=,
7",&.$"$&",@%&',*",("#$%&"'(")*+,(4&"&'$/)L,T)$+1"%()*(U,-&)+"&3)1(
2#)%)>'L,87%)$4+(,*44(.)(:,@&%,.3<+$4*)$&",.(":$"1,%(#$/$&"/9L,
Z*.(%/,>,*":,>>,*%(,%(.%&:34(:,I$)A,.(%'$//$&"L,
,! "!
#$$%&'()*(+,-!
#../! #0&%(1),!.(,2!),2!.(323(4&!/,-*(*5*&!
67-! 6(%2!8&)%-!
96#! 9+-*:$&,&4(*!),)37-(-!
9;<9=#! 9+0>%&?&,-('&!;,'(%+,0&,*)3!<&->+,-&@!9+0>&,-)*(+,!
),2!=()$(3(*7!#1*!ABCD!
9E! 9+0>&,-)*(,F!E)%()*(+,!!
G68-! G(-1+5,*&2!6(%2!8&)%-!
GCH)8-! G(-1+5,*&2!C&%'(1&!H&1*)%&!8&)%-!
;#! ;I5(')3&,17!#,)37-(-!
;/#! ;,'(%+,0&,*)3!!/0>)1*!#--&--0&,*!
;=G! ;,'(%+,0&,*)3!=()$(3(*7!G(%&1*('&!
;B! ;5%+>&),!B,(+,!
;E! ;I5(')3&,17!E)%()*(+,!
H;#! H)$(*)*!;I5(')3&,17!#,)37-(-!
HH! H+5-&?+32!
J/J#! J+%K)7!/,-*(*5*&!4+%!J)*5%&!<&-&)%1?!
LM#! L(3!M+335*(+,!#1*!ABCD!
MMM! M+335*&%!>)7-!>+3(17!
<;#! <&-+5%1&!;I5(')3&,17!#,)37-(-!
<;N;G;! <&-+5%1&!;I5(')3&,17!N&*?+2-!4+%!#--&--(,F!
;,'(%+,0&,*)3!G)0)F&!(,!*?&!;B!AKKKO&,'3()$(3(*7O&5D!
C.P! C+1()3!K&34)%&!45,1*(+,!
E;#! E)35&!;I5(')3&,17!#,)37-(-!
EMM! E(1*(0!>)7-!>+3(17!
.Q#! .(33(,F,&--!*+!)11&>*!
.QM! .(33(,F,&--!*+!>)7!, V,
,
L,
,, T,
R  >")%&:34)$&",
NA(%(,$/,*",$"4%(*/$"1,"((:,@&%,1&#(%"'(")/,)&,'(*/3%(,*":,*//(//,)A(,
A3'*",I(+@*%(,$'.*4)/,&@,(4&+&1$4*+,4A*"1(L,,F.(4$@$4*++6Y,)A(%(,$/,*,
:('*":, )&, $'.%&#(, 3.&", '()A&:/, )A*), 53*")$@6, )A(, (@@(4)/, &@,
(4&+&1$4*+,4A*"1(,$",I*6/,)A*),@*4$+$)*)(,)A(,#*+3*)$&",&@,)A*),4A*"1(,<6,
(4&"&'$/)/Y, @&%, @$"*+, 3/(, <6, .&+$46J'*[(%/L, F34A, '()A&:/, *%(,
4&''&"+6,3/(:,$",("#$%&"'(")*+,-&/)JB("(@$),7"*+6/$/,8-B79,IA(%(Y,
@&%, (e*'.+(Y, .&+$46J'*[(%/, '*6, I*"), )&, (#*+3*)(, )A(, .&)(")$*+, "(),
<("(@$)/,)&,/&4$()6,&@,*,"(I,%&*:Y,<%$:1(Y,I$":,@*%',:(#(+&.'("),&%,
&)A(%,$"@%*/)%34)3%(,.%&d(4)L,B3),/34A,'()A&:/,*%(,(53*++6,$'.&%)*"),JJ,
*":, $", (53*++6, A$1A, :('*":, JJ,@ & % ,* / / ( / / $ " 1 ,) A ( ,' * 1 " $ ) 3 : ( ,& @ ,
("#$%&"'(")*+,:*'*1(,@&%,)A(,.3%.&/(,&@,/4*+$"1,*..%&.%$*)(,*'&3")/,
&@, ("#$%&"'(")*+, 4&'.("/*)$&", 8)(", `*)(, PQQgh, i4`(""(6, PQQ_h,
!"1+(",PQQV9L,
, !"#$%&"'(")*+, 4&'.("/*)$&", %(@(%/, )&, )A(, .%&#$/$&", &@,
("#$%&"'(")*+,%(/&3%4(/,)&,&@@/(),("#$%&"'(")*+,:*'*1(L,>",4&")%*/),
)&, @$"*"4$*+, 4&'.("/*)$&"Y, IA(%(, )A(, 4&'.("/*)$&", '(4A*"$/', $/, *,
4*/A,.*6'(")Y,)A(,@&43/,A(%(,$/,&",)A(,3/(,&@,("#$%&"'(")*+,%(/&3%4(/,
.%&#$:(:, )A%&31A, *, %(/)&%*)$&", &%, .%(/(%#*)$&", .%&d(4), 8A(%(*@)(%=,
%(/)&%*)$&",.%&d(4)9L,H&%,(e*'.+(Y,)A(,3"$")(":(:,%(+(*/(,&@,&$+,$")&,*,
I()+*":,'*6,+(*:,)&,)A(,.%&#$/$&",&@,("#$%&"'(")*+,4&'.("/*)$&",$",
)A(, @&%', &@, ($)A(%, 8*9, $'.%&#$"1, )A(, &"J/$)(, .&/)J/.$++, +(#(+, &@,
("#$%&"'(")*+, /(%#$4(/, )A%&31A, A*<$)*), %(/)&%*)$&"h, , 8<9, .3%4A*/$"1,
*":,.%&)(4)$"1,*,"(*%<6,I()+*":,)A%(*)("(:,<6,:(#(+&.'(")h,&%,849,%(J
4&"/)%34)$"1,*,I()+*":,8&"J,&%,&@@J/$)(9,)A*),.%&#$:(/,/$'$+*%,/(%#$4(/,
)&,)A(,&"(,:*'*1(:,<6,)A(,/.$++L,7"&)A(%,(e*'.+(,'*6,@&43/,&",+&/),
%(4%(*)$&"*+,3/(,8(L1LY,%(:34(:,@$/A$"1,:*6/9,@&++&I$"1,*,4A('$4*+,/.$++,
*),*,.&.3+*%,/.&%),@$/A$"1,+*[(L,-&'.("/*)$&",$",)A$/,4*/(,'*6,$"#&+#(,
$'.%&#$"1,)A(,@$/A(%6,8&"J,&%,&@@J/$)(9,&%,$'.%&#$"1,.3<+$4,*44(//,*),, RQ,
*+)(%"*)$#(,@$/A$"1,/$)(/L,7,)A$%:,(e*'.+(,&@,4&'.("/*)$&",$/,.%&#$:(:,
$",Z*.(%,>Y,IA(%(,$'.*4)/,&",/(*,(*1+(,.&.3+*)$&"/,@%&',*,I$":,@*%',
'*6, <(, 4&'.("/*)(:, )A%&31A, *, .%&d(4), )&, %(:34(, /(*, (*1+(,
(+(4)%&43)$&",*),"(*%<6,.&I(%,+$"(/LR,,,
, 7++, )A%((, 4&'.("/*)$&", (e*'.+(/, *<&#(, 4&3+:, <(, /4*+(:, 3/$"1,
"#$%&'()*+,!-*'(,.%.Y,8!79Y,IA$4A,$/,*,1("(%*+,'()A&:,)A*),*$'/,@&%,
(53$#*+("4(, <()I((", :*'*1(:, *":, %(/)&%(:, %(/&3%4(/Y, IA(%(,
(53$#*+("46,'*6,<(,'(*/3%(:,$",)(%'/,&@,'&"(6,8/'($)!"#$%&'()*+,!
-*'(,.%.Y, j!79, &%, $", )(%'/, &@, *, "&"J'&"()*%6, '()%$4, 80'1%2'2!
"#$%&'()*+,! -*'(,.%.Y, ;!7Y, &%, 3).4$5+)! "#$%&'()*+,! -*'(,.%.Y,
2!79L,E(,(e.+*$",)A(/(,*..%&*4A(/,$",'&%(,:()*$+,<(+&IL,
, !"#$%&"'(")*+,4&'.("/*)$&",%(53$%('(")/,*%(,&",)A(,%$/(,1+&<*++6L,
0":(%,*,"3'<(%,&@,0F,/)*)3(/,*":,$")(%"*)$&"*+,)%(*)$(/,8i*/&"Y,PQQ]9,
4&'.("/*)&%6, %(/)&%*)$&", $/, '*":*)&%6, @&++&I$"1, ("#$%&"'(")*+,
*44$:(")/, /34A, */, 4A('$4*+, %(+(*/(/, 8,;( /)-&,4 & ' . ( " / * ) $ & " 9 L ,i & % ( ,
%(4(")+6Y, )A(, !3%&.(*", 0"$&", 8!09, $'.+('(")(:, )A(, !"#$%&"'(")*+,
M$*<$+$)6, D$%(4)$#(, 8!MD9Y, %(53$%$"1, )A*), ("#$%&"'(")*+, :*'*1(, <(,
%('(:$*)(:,8%(/)&%(:P9,/&,)A*),)A(,*@@(4)(:,("#$%&"'("),%()3%"/,)&,8&%,
)&I*%:9,$)/,<*/(+$"(,4&":$)$&",*":,)A(,.3<+$4,$/,4&'.("/*)(:,@&%,)A(,
$"$)$*+, :*'*1(, *":, )A(, +&//(/, :3%$"1, )A(, )$'(, $), )*[(/, @&%,) A ( ,
("#$%&"'("),)&,%(4&#(%,8$")(%$',+&//(/9L,>",&)A(%,4*/(/Y,4&'.("/*)$&",
'*6, <(, %(53$%(:, <(@&%(, 3":(%)*[$"1, :(#(+&.'("), .%&d(4)/, 8,;( "1&,,
4&'.("/*)$&"9, 8B*"#(%[(), PQQW9L, NA(%(, *%(, *+/&, (e*'.+(/, &@,
("#$%&"'(")*+, 4&'.("/*)$&", )&, @*4$+$)*)(, .(%'$), *..%&#*+Y, /&J4*++(:,
b.(%'$))(:,$"d3%$(/b,$",(e4A*"1(,@&%,("#$%&"'(")*+,$'.%&#('(")/,&"J,
&%,&@@J/$)(,87++(",(),*+,PQQ_h,Z(*4&4[,PQQU9L,H$"*++6Y,1&#(%"'(")/,*%(,
$"4%(*/$"1+6, 4&"4(%"(:, *<&3), )A(, %*)(, &@, 1+&<*+, <$&:$#(%/$)6, :(4+$"(,
8)(", `*)(Y, PQQgh, i4`(""(6, PQQ_9L, B$&:$#(%/$)6, &@@/()/, %(.%(/("), *,
4&'.("/*)$&",'(4A*"$/',*$'(:,*),*::%(//$"1,/&4$()6k/,(4&+&1$4*+,+&//,
8Ga:('$%&1+3,PQQT9L,,
, EA$+(,)A(%(,*%(,/(#(%*+,/6"&"6'/,*":,('(%1$"1,<3aaI&%:/,@&%,)A(,
$:(*, <(A$":, ("#$%&"'(")*+, 4&'.("/*)$&", 8/((, N*<+(, R9Y, )A$/, /)3:6,
*//3'(/, )I&, :$/)$"13$/A$"1, 4A*%*4)(%$/)$4/L, H$%/)Y, ("#$%&"'(")*+,
4&'.("/*)$&", ("4&'.*//(/, )A(, (")$%(, .%&4(//, &@, 53*")$@6$"1, )A(,
(e)("),&@,8*4)3*+,&%,.%(:$4)(:9,("#$%&"'(")*+,:*'*1(,*":,)A(",/4*+$"1,
*,%(/)&%*)$&",.%&d(4),)&,*",*..%&.%$*)(,/$a(,)&,*:(53*)(+6,&@@/(),)A*),
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
R,H&%,*,FI(:$/A,(e*'.+(,&@,(e,*")(,("#$%&"'(")*+,4&'.("/*)$&"Y,/((,)A(,B&)"$*<*"*,
%*$+%&*:, .%&d(4), 8B*"#(%[(), PQQW9L, 23":4%*")a, 8PQQW9, /3''*%$a(/, 4&'.("/*)$&",
I$)A$",FI(:$/A,%&*:,4&"/)%34)$&"L,
P,F((,@&&)"&)(,R,$",N*<+(,RL,, RR,
:*'*1(L,F ( 4 & " : Y ,) A ( ,3 " : ( % + 6 $ " 1 ,* / / 3 ' . ) $ & " ,& @ ,( " # $ % & " ' ( " ) * + ,
4&'.("/*)$&", $/, )A*), )A(, .%$'*%6, <("(@$4$*%6, $/, /&4$()6, $)/(+@, 8b)A(,
.3<+$4b9L,NA*),$/Y,4&'.("/*)$&",$/,@$%/),*":,@&%('&/),*,A3'*"J4(")%$4,
4&"4(.),*$'(:,*),/&4$()6k/,I(++J<($"1,&%Y,'&%(,/.(4$@$4*++6Y,)A(,I(++J
<($"1,&@,$":$#$:3*+/,I$)A$",/&4$()6L,NA$/,$/,4&"/$/)("),I$)A,)A(,1("(%*++6,
*44(.)(:,/&4$*+,"&%',)A*),$@,*",$":$#$:3*+,$/,A*%'(:Y,)A*),A*%',4*",<(,
&@@/(),JJ,4&'.("/*)(:,JJ,<6,.%&#$:$"1,)A(,$":$#$:3*+,I$)A,/&'()A$"1,$",
+$(3,&@,A$/cA(%,@$%/),4A&$4(L,NA(,/*'(,4&"4(.),*..+$(/,IA(",)A(,.3<+$4,
+&/(/, ("#$%&"'(")*+, %(/&3%4(/Y, &%, )A(, /(%#$4(/, :(%$#(:, @%&', )A&/(,
%(/&3%4(/L,
, >),$/,I&%)A,%('('<(%$"1,)A*),("#$%&"'(")*+,:*'*1(,.(%,/(,:&(/,"&),
A*#(, '(*"$"1, $", *, I&%+:, :(#&$:, &@, A3'*", (e$/)("4(L, >":((:Y,
k/3/)*$"*<$+$)6k,$ / ,* " ,* " ) A % & . & 4 ( " ) % $ 4 ,$ : ( * ,* " : ,I & 3 + : ," & ) ,( e $ / ) ,* / ,* ,
4&"4(.),I$)A&3),'*"[$":L],,NA$/,A3'*"J4(")%$4,#$(I,A*/,$'.+$4*)$&"/,
@&%,)A(,!7,*..%&*4A,*"*+6a(:,$",)A$/,.*.(%L,E(,*//3'(,)A*),<(4*3/(,
I(,*%(,)A(,:(4$/$&"J'*[(%/,&@,)&:*6Y,I(,I$++,<*/(,&3%,:(4$/$&"/,&",
A&I, 4A*"1(/, 8("#$%&"'(")*+, *":, &)A(%I$/(9, *@@(4), &3%, I(++J<($"1Y,
$"4+3:$"1,)A(,I(++J<($"1,&@,@3)3%(,1("(%*)$&"/L,
(
8"7%,(L(I%&,+1"&3B,(<)+:-(&)(:,-#+37,(&9,(#)1#,/&()*(,1B3+)10,1&"%(#)0/,1-"&3)1(
•  4&'.("/*)&%6c4&'.+('(")*%6,
%('(:$*)$&",&%,%(/)&%*)$&"R,,
•  <$&:$#(%/$)6,&@@/()/,
•  ("#$%&"'(")*+,%(/)&%*)$&"Y,
%(A*<$+$)*)$&",&%,%(.+*4('("),,
•  *453$%$"1,)A(,(53$#*+("),&@,,
•  4&'.("/*)$&",%*)$&/,
•  b"&,"(),+&//b,8(L1LY,<$&:$#(%/$)69,
•  b"(),1*$"b,8(L1LY,<$&:$#(%/$)69,
•  4&'.("/*)&%6,'$)$1*)$&"P,
•  4&'.("/*)&%6,'(*/3%(/,
•  ("#$%&"'(")*+,+$*<$+$)6,
R,S&)(,)A*),0F,+*I/,%(53$%$"1,("#$%&"'(")*+,4&'.("/*)$&",%(@(%,)&,b%(/)&%*)$&"b,
IA$+(,)A(,!0k/,!MD,%(@(%/,$"/)(*:,)&,b%('(:$*)$&"b,8IA$4A,A*/,*,/+$1A)+6,:$@@(%("),
'(*"$"1,$",)A(,0FY,IA(%(,)A(,)(%',%(@(%/,)&,4+(*"$"1,&%,%('&#$"1,4&")*'$"*")/9L,
N&,*#&$:,4&"@3/$&"Y,>,3/(,)A(,)(%',b%(/)&%*)$&"b,*+)A&31A,.%*4)$)$&"(%/,/A&3+:,<(,
*I*%(,)A*),%('(:$*)$&",$/,.%(@(%%(:,$",)A(,!3%&.(*",4&")(e)L,
P,-&'.("/*)&%6,'$)$1*)$&",$/,&@)(",3/(:,$",)A(,0F,)&,%(@(%,)&,("#$%&"'(")*+,
4&'.("/*)$&"L,;&I(#(%Y,>,3/(,)A(,)(%',03&3>"&3)1()&,%(@(%,)&,*4)$#$)$(/,)A*),
'$"$'$a(,8'*[(,+(//,/(#(%(9,*",("#$%&"'(")*+,$'.*4)L,>",4&")%*/)Y,#)0/,1-"&3)1,
.%&#$:(/,&@@/())$"1,1*$"/,)&,%(/$:3*+,("#$%&"'(")*+,$'.*4)/,)A*),4*""&),<(,*#&$:(:,
&%,'$)$1*)(:L,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
],F&'(,*%13(,)A*),(4&+&1$4*+,$")(1%$)6,/A&3+:,<(,'*$")*$"(:,k@&%,$)/,&I",/*[(Yk,<3),)A$/,
$/Y,$",$)/(+@Y,*,%(@+(4)$&",&@,$":$#$:3*+,8&%,/&4$()*+9,.%(@(%("4(/L,, RP,
, !"#$%&"'(")*+, 4&'.("/*)$&"k/, @&43/, &", &@@/())$"1, A3'*", I(+@*%(,
+&//(/, JJ,% * ) A ( % ,) A * " ,. 3 % ( ,( 4 & + & 1 $ 4 * + ,+ & / / ( / ,JJ," ( ( : ," & ) ,. % ( 4 + 3 : ( ,
(4&+&1$4*+,8&%,(#(",()A$4*+9,'&)$#*)$&"/,@&%,)A(,4&'.("/*)$&"L,B(/$:(/,
$"4&'(, *":, )A(, 4&"/3'.)$&", &@, .%$#*)(, 1&&:/Y, /&4$()6k/, I(+@*%(,
:(.(":/,4%$)$4*++6,&",)A(,*#*$+*<$+$)6,&@,(4&/6/)(',/(%#$4(/,<&)A,@&%,)A(,
43%%("),*":,@3)3%(,1("(%*)$&",8(L1LY,<$&:$#(%/$)6Y,"3)%$("),*":,4*%<&",
464+$"1Y,I*)(%,.3%$@$4*)$&"Y,@+&&:,4&")%&+Y,.%&#$/$&",&@,%(4%(*)$&",()49L,
H3%)A(%Y, &"(, '*6, .&/$), )A*), '*"[$":, /A&3+:(%/, *", ()A$4*+,
%(/.&"/$<$+$)6,)&,.%&)(4),/.(4$(/,*":,)A($%,A*<$)*)L,;&I(#(%Y,)A(,@&43/,
&",A3'*",I(+@*%(,I$++Y,$",'&/),4*/(/gY,*::%(//,)A(/(,*"4$++*%6,$//3(/,
<(4*3/(,%(/)&%*)$&",.%&d(4)/,)A*),4&'.("/*)(,@&%,A3'*",I(+@*%(,+&//(/,
$"(#$)*<+6, <("(@$), (4&+&1$4*+, %(/&3%4(/Y, IA$+(, *+/&, :('&"/)%*)$"1, *",
()A$4*+,%(/.&"/$<$+$)6L,
, NA(,+(1*+,%(53$%('(")/,@&%,("#$%&"'(")*+,4&'.("/*)$&",:$/43//(:,
*<&#(,*%(,3"(53$#&4*++6,'&)$#*)(:,<6,$'.*4)/,&",A3'*",I(+@*%(L,H&%,
(e*'.+(Y,)A(,!"#$%&"'(")*+,M$*<$+$)6,D$%(4)$#(,%(53$%(/,4&'.("/*)&%6,
%(/)&%*)$&",)&,*::%(//,b$")(%$',+&//(/b,IA$4A,bLLL,%(/3+),@%&',)A(,@*4),
)A*),)A(,:*'*1(:,"*)3%*+,%(/&3%4(/,*":c&%,/(%#$4(/,*%(,"&),*<+(,)&,
.(%@&%',)A($%,(4&+&1$4*+,@3"4)$&"/,&%,.%&#$:(,/(%#$4(/,)&,&)A(%,"*)3%*+,
%(/&3%4(/, &%, )&, )A(, .3<+$4LLLb, 8!MDY, 7""(e, >>, R8:99L_,H 3 % ) A ( % Y ,) A ( ,
B3/$"(//,*":,B$&:$#(%/$)6,G@@/()/,Z%&1%*''(,8BBGZ9,*+/&,$"4+3:(/,*,
@&43/, &", A3'*", I(+@*%(LW,,N A $ / ,. & $ " ) ,$ / ,$ ' . & % ) * " ) ,) & ,[ ( ( . ,$ " ,' $ " : ,
IA(", I(, :$/43//, *+)(%"*)$#(, '()%$4/, @&%, '(*/3%$"1, )A(, (@@(4), &@,
("#$%&"'(")*+,+&//,*":,1*$",JJ,) A(,(@ @ (4 ) ,&@ ,$ ") (% (/ ) ,$ / ,.% $ '*% $ + 6,&",
/&4$()6k/,I(+@*%(,%*)A(%,)A*",&",(4&+&1$4*+,/6/)('/,)A('/(+#(/L,7/,I(,
I$++, :$/43//Y, )A$/, :$/)$"4)$&", 4*", <(, <+3%%(:, $", )A(, 4*/(, &@, /4*+$"1,
4&'.("/*)$&",I$)A,*,"&"J'&"()*%6,8(L1LY,(4&+&1$4*+9,'()%$4L,,
, 7,"3'<(%,&@,(4&"&'$4,$:(*/,3":(%+$(,)A(,4&"4(.),&@,("#$%&"'(")*+,
4&'.("/*)$&",*":,*%(,$'.+$4$),$",)A$/,/)3:6Y,$"4+3:$"1,)A(,@&++&I$"1=,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
g,NA(,[(6,*//3'.)$&",A(%(,$/,)A*),*",$":$#$:3*+,$/,*:(53*)(+6,$"@&%'(:,*<&3),A&I,
(4&+&1$4*+,+&//,*@@(4)/,A$/cA(%,I(++J<($"1L,K$#(",)A(,(e)("),&@,(4&+&1$4*+,%(/(*%4A,$")&,
)A(, $'.*4)/, &@, ("#$%&"'(")*+, +&//, &", /&4$()6, *":, (4&/6/)('/Y, )A(%(, $/, %(*/&", )&,
<(+$(#(,)A*),$),$/,:$@@$43+)Y,$@,"&),$'.&//$<+(Y,@&%,*,)6.$4*+,$":$#$:3*+,)&,<(,*:(53*)(+6,
$"@&%'(:L,
_,2(53$%('(")/,&@,&)A(%,!0,D$%(4)$#(/,:(*+$"1,I$)A,("#$%&"'(")*+,4&'.("/*)$&",'*6,
:$@@(%Y,/((,F(4)$&",_L,
W,H%&',BBGZ,I(</$)(=,bNA(,1&*+,&@,<$&:$#(%/$)6,&@@/()/,$/,)&,*4A$(#(,"&,"(),+&//,*":,
.%(@(%*<+6, *, "(), 1*$", &@, <$&:$#(%/$)6, &", )A(, 1%&3":, I$)A, %(/.(4), )&, /.(4$(/,
4&'.&/$)$&"Y, A*<$)*), /)%34)3%(Y, (4&/6/)(', @3"4)$&", *":, .(&.+(l/, 3/(, *":, #$%&$+"%(
B"%$,-("--)#3"&,:(<3&9(73):3B,+-3&'b,m,0/9"-3-("::,:n,8BBGZ,PQRQ,Z%&1%*',@+6(%9,, R],
!  >",*,.(%@(4)+6,4&'.()$)$#(,'*%[()Y,1&#(%"'("),$")(%#(")$&",$",)A(,
@&%',&@,("#$%&"'(")*+,4&'.("/*)$&",%(53$%('(")/,$/,/3.(%@+3&3/L,
;&I(#(%Y,(4&"&'$/)/,1("(%*++6,%(4&1"$a(,)A(,(e$/)("4(,&@,'*%[(),
@*$+3%(/,*/,*,#*+$:,d3/)$@$4*)$&",@&%,1&#(%"'(")*+,$")%3/$&"L,>",&3%,
4*/(Y, )A(, .%$'*%6, '*%[(), @*$+3%(, $/, (e)(%"*+, (@@(4)/Y, IA$4A, +(*:/,
.%&:34(%/,)&,&#(%.%&:34(,<(4*3/(,&@,*,@*$+3%(,)&,4&"/$:(%,)A(,@3++,
8("#$%&"'(")*+9, 4&/)/, &@, .%&:34)$&"L, F&4$*+, I(+@*%(, +&//(/, *44%3(,
IA(", )A(/(, 4&/)/, *%(, (e)(%"*+, )&, @$%'/k, .%&:34)$&", :(4$/$&"L, NA(,
!0k/,!MD,$/,'&)$#*)(:,<6,)A(,Z&++3)(%,Z*6/,Z%$"4$.+(,8ZZZ9YU,IA$4A,
("/3%(/, .&++3)(%/, $")(%"*+$a(, )A(, 4&/)/, &@, ("#$%&"'(")*+, :*'*1(Y,
)A3/,.%&#$:$"1,$"4(")$#(/,)&,.%(#("),4&/)+6,("#$%&"'(")*+,:*'*1(,
$", )A(, @3)3%(L, 7/, I(, I$++, /((Y,) A ( ,. % & # $ / $ & " ,& @ ,( " # $ % & " ' ( " ) * + ,
%(/)&%*)$&",$/,*,.3<+$4,1&&:Y,IA$4A,%(.%(/(")/,*",*::$)$&"*+,'*%[(),
@*$+3%(L,NA(,$'.+$4*)$&",&@,)A$/,'*%[(),@*$+3%(,$/,:$/43//(:,$",F(4)$&",
_L,
!  NA(,!7,@%*'(I&%[,*//3'(/,)A*),)A(,b)6.(Y,53*+$)6Y,*":,53*")$)6b,&@,
4&'.("/*)&%6,%(/&3%4(/,.%&#$:(:,)&,)A(,.3<+$4,8/((,!MDY,7""(e,>>Y,
RLPLP9,$/,<*/(:,&",/&4$*+,$":$@@(%("4(,43%#(/,8*/,$",H$13%(,]9,)A*),
'(*/3%(, )A(, (e)("), )&, IA$4A, /&4$()6, $/, I$++$"1, )&, )%*:(J&@@,
8/3</)$)3)(9, *, %(/)&%(:, %(/&3%4(, @&%, *, :*'*1(:, %(/&3%4(L,
>'.&%)*")+6Y, )A(/(, /&4$*+, .%(@(%("4(/, +$(, <(A$":, )A(, /&31A)J*@)(%,
(53$#*+("46Y,%*)A(%,)A*",*,.(%@(4),k(4&+&1$4*+,'*)4Ak,<()I((",+&/),
*":, 1*$"(:, %(/&3%4(/L, D$/)%$<3)$&"*+, $'.*4)/, JJ,$ L ( L Y ,) A ( ,k I $ " " ( % / k ,
*":,+&/(%/k,$",/&4$()6,)A*),*%$/(,@%&',%(/)&%*)$&",&3)4&'(/,JJ,*%(,
*+/&,*//3'(:,)&,<(,*,@3"4)$&",&@,/&4$*+,.%(@(%("4(/Y,<&)A,@%&',*",
$")(%J1("(%*)$&"*+, 8F(4)$&", gLPL]9, *":, $")%*J1("(%*)$&"*+,
.(%/.(4)$#(,8F(4)$&",gLPL_9L,
!  NA$/, /)3:6, *//3'(/, )A*), )A(, ;!7, *":, 2!7, @%*'(I&%[, $/, &"+6,
*..+$4*<+(, $", )A(, 4*/(, &@, '*%1$"*+, 4A*"1(/, )&, *, :*'*1(:, *":,
%(/)&%(:,%(/&3%4(,8$L(LY,4*/(/,&@,/.(4$(/,(e)$"4)$&",&%,4&")*'$"*)$&",
&@,)A(,k+*/),@(I,*4%(/,&@,I()+*":k,$",*,%(1$&",*%(,"&),/3$)*<+(,@&%,)A(,
"&"J'&"()*%6, *..%&*4A9L,S & " J'*%1$"*+, .%&d(4)/, *+/&, .%(/("),
4A*++("1(/,IA(",/4*+$"1,4&'.("/*)$&",<*/(:,&",*,'&"()*%6,'()%$4L,
E(,:$/43//,)A(,$'.+$4*)$&"/,&@,"&"J'*%1$"*+,.%&d(4)/,$",F(4)$&",_,
8/((,(L1LY,H$13%(,RQ9L,
!  H$"*++6Y,&3%,@%*'(I&%[,$/,*,:()(%'$"$/)$4,*..%&*4AY,IA$4A,:&(/,"&),
(e.+$4$)+6,)*[(,$")&,*44&3"),3"4(%)*$")6,*/,$),%(+*)(/,)&Y,@&%,(e*'.+(Y,
$":$#$:3*+,.%(@(%("4(/,&%,(4&+&1$4*+,&3)4&'(/L,H&%,(e*'.+(Y,%*)A(%,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
U, >'.&%)*")+6Y, )A(, j$4)$', Z*6/, Z%$"4$.+(, 8jZZ9, $/, *", (53*++6, (@@$4$("), *..%&*4A, @&%,
*::%(//$"1,*",(e)(%"*+$)6Y,*+)A&31A,$),$/,&@)(",)$'(/,4%$)$4$a(:,@&%,"&),<($"1,b@*$%Lb,, Rg,
)A*),(e.+$4$)+6,*44&3")$"1,@&%,@3)3%(,3"4(%)*$")6,*/,$",*,/)&4A*/)$4,
*..%&*4AY, !7, 1("(%*++6,4 & " / $ : ( % / ,3 " 4 ( % ) * $ " ) 6 ,,;( /)-&( )A%&31A, *,
/("/$)$#$)6, *"*+6/$/, &@, [(6, .*%*'()(%/, /34A, */, )A(, :$/4&3"), %*)(Y,
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-&")$"1("),j*+3*)$&",*":,M&/),Z*//$#(,0/(=,D*'*1(/,@%&',)A(,!ee&",j*+:(a,G$+,
F.$++L,!"#$%&"'(")*+,*":,2(/&3%4(,!4&"&'$4/,m&"+$"(nY,P_8]9Y,P_UJPVWL,7#*$+*<+(,
@%&'=,A)).=cc:eL:&$L&%1cRQLRQP]c7=RQPggVWUQPRQgL,m744(//(:,PQQTJQPJPWnL,
-A*'.Y,ZL,7LY,B&6+(Y,`L,f,B%&I"Y,NL,-L,8PQQ]9L,!4&"&'$4,j*+3*)$&"=,EA*),*":,EA6b,
-A*.)(%,R,.3<+$/A(:,$"L,>"=,7,Z%$'(%,&",S&"'*%[(),j*+3*)$&"L,RL,(:L,F.%$"1(%L,>FBS,
RgQPQRgg_UL,
-&+(Y,FL,f,`%$/)%{'Y,BL,8PQQV9L,7""(e,_=,D$/4&3")$"1L,>"=,2!i!D!,N&&+[$),@&%,
Z(%@&%'$"1,2(/&3%4(,!53$#*+("46,7"*+6/$/,)&,7//(//,*":,F4*+(,!"#$%&"'(")*+,
D*'*1(,$",)A(,!3%&.(*",0"$&"L,Z%&:34(:,<6,)A(,2!i!D!,N(*',
8IIIL("#+$*<$+$)6L(39,@&%,)A(,!3%&.(*",-&''$//$&"L,
D*/13.)*Y,ZL,8PQQV9L,D$/4&3")$"1,4+$'*)(,4A*"1(L,?&3%"*+,&@,2$/[,*":,0"4(%)*$")6,
m&"+$"(nY,]U8P9Y,RgRJRWTL,7#*$+*<+(,@%&'=,A)).=cc:eL:&$L&%1cRQLRQQUc/RRRWWJQQVJ
TQgTJWL,m744(//(:,PQQTJQ]JQTnL,
D3"@&%:Y,2L,ELY,?&A"/&"Y,HL,2L,f,E(/)Y,!L,FL,8RTTU9L,EA&/(,M&//(/,-&3"),$",S*)3%*+,
2(/&3%4(,D*'*1(/C,FF2S,(M$<%*%6,m&"+$"(nY,7#*$+*<+(,@%&'=,
A)).=cc.*.(%/L//%"L4&'c/&+]c.*.(%/L4@'C*</)%*4)Ü$:u__Rg]L,m744(//(:,PQQTJQPJ
PWnL,
!++$&)Y,2L,8RTTU9L,H*[$"1,S*)3%(=,NA(,!)A$4/,&@,!"#$%&"'(")*+,2(/)&%*)$&"L,RL,(:L,
2&3)+(:1(L,8RTTU9L,>FBS,QgR_RRRgQgL,
!"1+("Y,NL,8PQQV9L,!@@([)$#$/(%$"1,*#,.+*"(%$"1/.%&4(//(",8>'.%&#$"1,)A(,(@@(4)$#("(//,
&@,)A(,.+*""$"1,.%&4(//9L,S0N!`,8FI(:$/A,71("46,@&%,!4&"&'$4,*":,2(1$&"*+,
K%&I)A,8N$++#Öe)#(%[()uL,7#*$+*<+(,@%&'=,
A)).=cc<*".&%)*+("L<*"#(%[()L/(cB*".&%)*+("c3.+&*:c_V_Vc#*:Ü[&/)*%Ü:()L.:@L,
m744(//(:,PQRQJQ]JPUnL,
!"1+$/AY,!LY,Z()(%/&"Y,-L,f,j&//Y,-L,8PQQT9L,!4&+&16,*":,!4&"&'$4/,&@,2(/)&%*)$&",
F4*+$"1Y,H$"*+,2(.&%),@&%,-&*/)*+,2(/.&"/(,2(/(*%4A,-(")(%Y,7..(":$e,-,m&"+$"(nL,
!3%&.(*",-&''$//$&",8PQQ_9L,>'.*4),7//(//'("),K3$:(+$"(/Y,F!-,87""(e,RP,
D$/4&3")$"19L,
!3%&.(*",Z*%+$*'("),*":,&@,)A(,-&3"4$+,8PQQg9L,!"#$%&"'(")*+,M$*<$+$)6,D$%(4)$#(,
8!MD9,m&"+$"(nL,PQQgc]_c!-L,7#*$+*<+(,@%&'=,
A)).=cc(3%&.*L(3c+(1$/+*)$&"Ü/3''*%$(/c(")(%.%$/(c$")(%*4)$&"ÜI$)AÜ&)A(%Ü.&+$4$(
/c+PVRPQÜ("LA)'\7i!SD>SK7-NL,
H+&%(/Y,SL,!L,f,NA*4A(%Y,?L,8PQQP9L,i&"(6Y,IA&,"((:/,$)C,-&")('.&%*%6,!4&"&'$4,Z&+$46,
PQ8P9Y,RURJRUVL,
;*'.)&"Y,FL,f,É*@&")(Y,iL,8PQQg9L,D$/4&3")$"1,*":,3"4(%)*$")6,$","*)3%*+,%(/&3%4(,
:*'*1(,*//(//'(")/L,Z&/)(%L,H&3%)A,F!N7-,E&%+:,-&"1%(//Y,S&#('<(%,RgJRVY,
Z&%)+*":Y,G2L,
É*@&")(Y,iL,f,;*'.)&"Y,FL,8PQQU9L,!e.+&%$"1,I(+@*%(,$'.+$4*)$&"/,&@,%(/&3%4(,
(53$#*+("46,*"*+6/$/,$","*)3%*+,%(/&3%4(,:*'*1(,*//(//'(")/L,!4&+&1$4*+,!4&"&'$4/,
WR8R9Y,R]gJRg_L,
,, U],
;$+:(%<%*":Y,2LY,E*))/Y,7L,f,2*":+(Y,7L,8PQQ_9L,)A(,'6)A/,&@,%(/)&%*)$&",(4&+&16L,
!4&+&16,*":,F&4$()6,m&"+$"(nY,RQ8R9Y,RTL,7#*$+*<+(,@%&'=,
A)).=ccIIIL1&&1+(L/(c/(*%4AC5u)A(}'6)A/}&@}%(/)&%*)$&"}(4&+&16f$(u3)@J
Vf&(u3)@JVf*5u)f%+/u&%1L'&a$++*=("J0F=&@@$4$*+f4+$(")u@$%(@&eJ*L,m744(//(:,PQQTJ
Q]JRWnL,
;i,N%(*/3%6,8PQQ]9L,NA(,K%((",B&&[=,7..%*$/*+,*":,!#*+3*)$&",$",-(")%*+,
K&#(%"'("),m&"+$"(nL,
;&%*/Y,2L,iLY,!/.(+)*Y,?L,iLY,2$(%*Y,ZL,f,B&%%(1&Y,DL,7L,8PQQV9L,B*1(/,J,B(%13(:á,8B7B!9,
-*/(,F)3:6,2(.&%),3/$"1,*,j*+3(,!53$#*+("46,7..%&*4AY,j!7,8(4&+&1$4*+,*":,
(4&"&'$4,*//(//'(")/,m&"+$"(nL,73)&"&'&3/,0"$#(%/$)6,&@,B*%4(+&"*h,-(")%(,:(,
2(4(%4*,!4&+à1$4*,$,7.+$4*4$&"/,H&%(/)*+/L,8D(+$#(%*<+(,RP=,2!i!D!,Z%&d(4)9L,
?&A*"//&"Y,ZL,8RTTR9L,7",>")%&:34)$&",)&,i&:(%",E(+@*%(,!4&"&'$4/L,-*'<%$:1(,
0"$#(%/$)6,Z%(//L,8RTTR9L,>FBS,Q_PR]_WT_gL,
?&"(/Y,-L,f,Z(*/(Y,`L,8RTTU9L,2(/)&%*)$&"JB*/(:,-&'.("/*)$&",i(*/3%(/,>",S*)3%*+,
2(/&3%4(,M$*<$+$)6,F)*)3)(/L,-&")('.&%*%6,!4&"&'$4,Z&+$46,R_8g9Y,RRRJRPPL,
`*""$"("Y,BL,f,`%$/)%{'Y,BL,8RTT]9L,E(+@*%(,B("(@$),!/)$'*)$&",*":,>"4&'(,
D$/)%$<3)$&"L,B($d(%,>"/)$)3)(,&@,!4&+&1$4*+,!4&"&'$4/Y,D$/43//$&",Z*.(%,S&L,PQY,
F)&4[A&+'L,
`%$/)%{'Y,BL,f,?&A*"//&"Y,ZL7,"&)(,&",A&I,)&,3":(%)*[(,*,4&/)J<("(@$),
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m744(//(:,PQQTJQgJP]nL,
M*a*%&JN&3a*Y,ML,f,7)[$"/&"Y,KL,8PQQT9L,sS*)3%(Y,2&*:/,&%,;&/.$)*+/Cl,7",!'.$%$4*+,
!#*+3*)$&",&@,F3/)*$"*<+(,D(#(+&.'("),-&'.("/*)$&",G.)$&"/L,>"=,Z%&4((:$"1/,&@,Y,
M&":&"Y,i*%4A,PQ,PQQTL,M&":&"L,
M$.)&"Y,?LY,M(?(3"(Y,`LY,-*+(I*(%)Y,?L,f,Ga(:('$%&1+3Y,!L,8PQQV9L,2!i!D!,N&&+[$),@&%,
Z(%@&%'$"1,2(/&3%4(,!53$#*+("46,7"*+6/$/,)&,7//(//,*":,F4*+(,!"#$%&"'(")*+,
D*'*1(,$",)A(,!3%&.(*",0"$&"L,Z%&:34(:,<6,)A(,2!i!D!,N(*',
8IIIL("#+$*<$+$)6L(39,@&%,)A(,!3%&.(*",-&''$//$&"L,7#*$+*<+(,@%&'=,
A)).=ccIIIL("#+$*<$+$)6L(3c:&4/cDR]i*$"N&&+[$)Ü*":Ü7""(e(/cDR]i*$"N&&+[$)LA
)'+L,
i*/&"Y,iL,8PQQ]9L,-$#$+,+$*<$+$)6,@&%,&$+,.&++3)$&",:*'*1(=,(e*'$"$"1,)A(,(#&+#$"1,/4&.(,
@&%,("#$%&"'(")*+,4&'.("/*)$&",$",)A(,$")(%"*)$&"*+,%(1$'(L,i*%$"(,Z&+$46,
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.*%*'()(%/9w,m&"+$"(nL,8F>`7,2*..&%),PQQP=U9L,
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